Upregulation of estrogen receptor alpha and mediation of 17beta-estradiol vasoprotective effects via estrogen receptor alpha in basilar arteries in rats after experimental subarachnoid hemorrhage.
The authors previously demonstrated that 17beta-estradiol benzoate (E2) treatment prevents subarachnoid hemorrhage (SAH)-induced cerebral vasospasm and preserves endothelial nitric oxide synthase (eNOS) in male rats. Changes in the expression of estrogen receptor (ER) subtypes ERalpha and -beta and their roles in the E2-mediated preservation of eNOS in SAH remain unknown. In the present study the effects of SAH on the expression of ERalpha and -beta in the cerebral arteries were clarified, and the receptor roles in the E2-mediated preservation of eNOS expression in SAH were differentiated. A 2-hemorrhage SAH model was induced by 2 autologous blood injections into the cisterna magna of adult male rats. The effect of SAH on ERalpha and -beta expression was evaluated. Other rats subcutaneously received implanted Silastic tubes containing corn oil with E2 and daily injections of various doses of an ERalpha- (methyl-piperidinopyrazole [MPP]) or ERbeta-selective antagonist (R,R-tetrahydrochrysene) after the first hemorrhage. The protein levels of ERalpha, ERbeta, eNOS, and inducible nitric oxide synthase (iNOS) from basilar arteries were examined using Western blot analysis, and their mRNAs were evaluated by reverse transcription-polymerase chain reaction. The ERalpha but not the ERbeta was upregulated in the basilar artery after SAH. Treatment with MPP eliminated E2-mediated effects in SAH, relieved cerebral vasospasm, preserved eNOS expression, and suppressed iNOS expression. Estrogen receptor alpha is upregulated in the basilar artery after SAH. Note that E2 exerts its protective effects through ERalpha-dependent pathways to relieve cerebral vasospasm and preserve eNOS expression. A selective ERalpha agonist may be the drug of choice for the treatment of patients with SAH.